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Description 

This invention relates to a catalyst-on-carrierfor conducting non-selective oxidations and to a process for 
the non-selective oxidation of organic compounds. 

5 In principle, any fuel can be burned to form C0 2 and/or H 2 0, the reaction heat being released as thermal 

energy. In general, such a combustion takes place in the flame. The high flame temperature and the fact that 
the combustion takes place in the gaseous phase causes nitrogen oxides to be released. Furthermore, when 
gaseous fuels are used, the amount of combustion air is to be continuously adapted to the composition of the 
gas to be burnt. The use of catalysts in the non-selective oxidation of chemical, in particular organic, com- 

10 pounds can meet the above drawbacks. Because of the fact that the oxidation reaction can then be conducted 
in a lower range of temperature, the formation and emission of nitrogen oxides can be much better controlled. 
Moreover, in certain cases the thermal energy produced in the oxidation reaction can be discharged and utilized 
more easily. 

In the oxidation of compounds, such as methane, higher alkanes or alcohols, noble metal catalysts are 
15 often used. These catalysts show a high activity even at lower temperatures. A drawback of noble metal cat- 
alysts is the high cost price, even if they are applied to a carrier in finely divided form. For the oxidation of spe- 
cif ic reactive molecules especially hydrogen and carbon monoxide, the above noble metal catalysts can in prin- 
ciple be replaced by oxides of less noble metals. Catalysts based on these oxides, however, have a consider- 
ably lower activity than noble metal catalysts. 
20 Trimm, Catalytic Combustion (Review), Applied Catalysis 7 (1983), pages 249-282, gives a comprehensive 

survey of the use of catalytically active materials for the combustion of , among other things, hydrocarbons. 
As appears from the table on pages 260 and 261 of this article, the research in this field has been directed 
chiefly to noble metal catalysts. 

The object underlying this invention was to provide a catalyst for the above described non-selective oxi- 
25 dation, which is sufficiently active at relatively low temperatures, and the use of which is not limited by the high 
cost price. 

Within the framework of the research leading to the present invention it was found that there are a number 
of reasons for which oxidation catalysts based on oxides of base metals are applicable only to a limited extent. 
In general, combustion catalysts must function at reaction temperatures above 500°C in view of the discharge 

30 of the thermal energy produced. Finely divided oxides of the above metals will then be rapidly sintered. The 
resulting decrease of the active surface per unit volume of catalyst will lead to an unallowable reduction of the 
activity. Considered by itself, it is conventional to apply catalytically active components to highly porous ther- 
mostable carriers. Under the conditions prevailing in catalytic combustion the finely divided active oxides often 
react with the carrier material to form inactive or much less active compounds, especially metal silicates or 

35 metal aluminates. These reactions do not take place with noble metal catalysts, so that these retain their activity 
at higher temperatures. 

An illustrative example of such an undesirable reaction is constituted by the reaction of nickel oxide with 
alumina to form nickel aluminate. At the high reaction temperature nickel aluminate can develop, which com- 
pound has a negligible activity. 

40 Another example is the use of cobalt oxide as a catalyst. In order to obtain a sufficient activity, the cobalt 

oxide must be applied to alumina. However, the cobalt oxide will also here react with the alumina to form a 
spinel, cobalt aluminate, having a low activity. 

Furthermore, it is often observed that the presence of a catalytically active oxide accelerates the reaction 
of the aluminato a-alumina having a negligible surface. When the carrier is not too much loaded with an oxid- 

45 ically active component, the conversion to a-alumina is often more extensive than the reaction to an aluminate. 

For this reason all kinds of measures have been studied to prevent or inhibit the reaction with the carrier 
and the recrystallization to a-alumina. 

According to this invention there is provided a catalyst for conducting non selective oxidations reactions, 
comprising a carrier material consisting mainly of alumina, the surface of said carrier material having been sta- 

50 bilized by applying thereto a stabilizing element on the basis of a metal or a compound from group 3B, group 
4B or the lanthanide group of the periodic table, said element being applied so that a substantially equal number 
of ions of the said stabilizing metal is present per 1 00 A 2 of surface area, which metal ions are present in suf- 
ficient numbers to avoid an unacceptable conversion of the total surface into an undesirable crystal form, so 
that after treatment at 1 050°C for 6 hours the catalyst shows no diffraction maxima in the X-ray diffraction pat- 

55 tern having a half-value width less than 1.0 degrees of arc (measured through the double angle of diffrac- 
tion),obtainable by adsorption of EDTA, EGTA, oxalate, citrate or similar complex of the relevant metal ion from 
aqueous solution with appropriate adjustment of pH in the range of 4-10, or applying the desired metal com- 
pound or precursor therefor by homogeneous deposition precipitation onto a suitable carrier material, followed 
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by drying and heating, to obtain an oxide form, said stabilized carrier material having applied thereto a cata- 
lytically active component uniformly distributed over the surface in particles of very small size of one or more 
metal oxides from the first series of the transition elements of the periodic table. 

More in particular, after heating for 24 hours at 1000°C in an oxidizing gas said catalyst shows no or sub- 
5 stantially no distinguishable lines of metal aluminate in the X-ray diffraction pattern. 

In this connection the half-value width of a diffraction maximum is to be taken to mean the width half-way 
up the maximum expressed in degrees of arc. 

In another embodiment there is provided a catalyst for conducting non-selective oxidation reactions, com- 
prising a carrier material consisting mainly of alumina, the surface of said carrier material having been stabilized 
10 by applying thereto a stabilizing element on the basis of a metal or a compound from group 3B, gorup 4B or 
the lanthanides group of the periodic table, said element being applied so that a substantially equal number of 
ions of the said stabilizing metal is present per 100 A 2 of surface area, which metal ions are present in sufficient 
numbers to avoid an unacceptable conversion of the total surface into an undesirable crystal form, so that after 
treatment at 1 050°C for 6 hours the catalyst shows no diffraction maxima in the X-ray diffraction pattern having 
15 a half-value width less than 1 .0 degrees of arc (measured through the double angle of diffraction), by adsorbing 
with appropriate adjustment of pH in the range of 41 0, or precipitating the desired metal compound or precursor 
therefor onto a suitable carrier material, followed by drying and heating, to obtain an oxide form, said stabilized 
carrier material having applied thereto a catalytically active component uniformly distributed over the surface 
in particles of very small size of one or more metal oxides from the first series of the transition elements of the 
20 periodic table. 

As a carrier material all the alumina-based carrier materials known for non-selective oxidation catalysts 
are suitable in principle. Examples of metal oxides for the carrier material that can be combined with alumina 
comprise Si0 2 , MgO and ZnO. 

In general, the alumina will form at least half of the combination of alumina and optionally applied other 

25 metal oxides. Preferably, the carrier material consists of only Al 2 0 3 . Suitable as catalytically active components 
are in particular oxides of Mn, Fe, Co, Ni and Cu. When the catalytically active oxide is applied to the carrier 
material, it is important that this oxide is and remains in finely divided condition, that is to say uniformly dis- 
tributed over the surface and at a very small particle size. This can be effected, among other things.by using 
controlled precipitation or adsorption techniques. As appears from the Periodic Table of Elements as defined 

30 in IUPAC, Nomenclature of Inorganic Chemistry 1970 (Definitive Rules 1970) London 1970, there can be se- 
lectively applied according to this invention, among other things.yttrium, zirconium, scandium, niobium, lantha- 
num, hafnium and tantalum, as well as the lanthanides. Preference is given to lanthanum and lanthanide, zir- 
conium and titanium, because the best stabilization against undesirable reactions is obtained with these ele- 
ments. 

35 Surprisingly, it has been found that the catalyst according to this invention can show at least the same ac- 

tivity as a noble metal catalyst-on-carrier. It has further been found that when the catalyst according to this 
invention is used for carrying out non-selective oxidation reactions, also at elevated temperatures, there will 
be no sintering of the catalytically active components, nor a reaction between the active component and the 
carrier material to form compounds that are catalytically inactive or less active. 

40 It is observed that there have been earlier proposals for solving the problem caused by the reaction of a 

catalytically active component or precursor thereof with a carrier material. Thus, for instance, a catalyst was 
proposed for the methane/steam reform reaction, in which the carrier material has a spinel structure, namely, 
magnesium aluminate in spinel form. This material, however, proves to disintegrate, so that, e.g. nickel oxide 
reacts with either the magnesia or the alumina to form a substantially inactive compound. Surprisingly, it has 

45 been found that these problems do not occur with the catalyst according to the present invention. 

Burtin et al., Influence of Surface Area and Additives on the Thermostability of Transition Alumina Catalyst 
Supports. I: Kinetic Data, Applied Catalysis, 34 (1987), pages 225-238, describe the influence of the surface 
and of additives on the conversion of differenttransition alumina into a-alumina on the basis of several methods. 
From this publication it appears that the conversion into a-alumina was enhanced by a high-specific surface 

50 area of the original alumina. This analysis also showed that zirconium, calcium, thorium and lanthanum ions 
acted as inhibitors to the conversion into a-alumina. From this it could be concluded that the addition of these 
metal ions can effect a thermal stabilization of the catalyst. 

German Patent Application 27 39 466 discloses a catalyst consisting of nickel and/or cobalt oxide, lanthana 
and/or ceria and alumina, which catalyst is used in the production of methane-containing gases. The catalyst 

55 described in this publication is obtained by precipitating, together or separately, the different oxides from aqu- 
eous solutions of soluble metal salts. According to the specification the three-stage precipitation of the salts is 
most preferred, because this method leads to the best results. This means that first alumina is prepared by 
precipitating aluminium from an aluminium nitrate solution, then lanthana is precipitated on this alumina from 
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a lanthanum nitrate solution, and finally nickel oxide is precipitated on the lanthanum and aluminum containing 
product by precipitating from a nickel nitrate solution. Thus, catalysts are obtained having 60-90% by weight 
of nickel oxide, 5-30% by weight of lanthana. The good action of this catalyst is attributed to the specific pro- 
duction conditions. 

5 Schaper, Thermostable Ni-alumina catalysts, dissertation 1 984, Delft, pages 73-75, mentions the addition 

of lanthana to nickel alumina methanation catalysts. In his discussion of the literature he states that different 
publications refer to the addition of lanthana to suppress sintering, carbon deposition and nickel aluminate for- 
mation. 

Afurther analysis of the different materials described as a suitable stable carrier material has taught, how- 

10 ever, that the thermal stability has been properly improved indeed, but that especially the stability against un- 
desirable reactions of the carrier material with the catalytically active component or precursor thereof is insuf- 
ficient, so that a fine distribution of the catalytically active component is lost. 

In Schaper's publication it is further stated that the addition of lanthana would suppress the formation of 
nickel aluminate. Apart from the fact that this only relates to the formation of nickel aluminate, it has also been 

15 found that with the normal lanthana-containing alumina carrier materials this reaction is only slightly sup- 
pressed, which results in a loss of the necessary fine distribution. 

In the catalyst according to this invention the effect of the addition to the stabilizing element can be excel- 
lently observed. Thus, for instance, it was found in practice that the catalyst according to the invention, whose 
carrier consisting of y-AI 2 0 3 was stabilized with lanthana, and to which CuO was applied as a catalytically active 

20 component, showed no distinguishable lines of a-AI 2 0 3 and no or substantially no distinguishable lines of cop- 
per aluminate in the X-ray diffraction pattern after heating for 24 hours at 1 000°C, and furthermore, no metal 
aluminate lines were present after heating for 24 hours at 600°C in an oxidizing gas. An analysis of the catalysts 
using electron microscopy (selective area electron diffraction) furthershowed that during this thermal treatment 
no a-AI 2 0 3 particles or copper aluminate particles having sizes greater than 0.1 ^m can be found. The same 

25 was found for the other oxides of metals of the first series of transition elements, such as cobalt or nickel. 

Although this invention cannot be considered limited by any theoretical reflection, it may be assumed that 
the application of the stabilizing metal or the stabilizing compound of a metal from group 3B, 4B or the lanthanide 
gorup of the Periodic Table to the surface of the carrier material gives rise to a crystallographic conversion of 
the surface, so that it does not react or substantially no longer reacts with the catalytically active material or 

30 the precursor thereof. 

In this connection the term "uniformly applied" is to be taken to mean that per 1 00 A 2 of the carrier material 
a substantially equal number of stabilizing metal ions are present. It is there-for not essential that a monolayer 
of stabilizing metal ions is present. Much less ions will do, provided there are uniformly distributed over the 
surface of the carrier material, and a sufficient number of them must be present to avoid the crystallographic 

35 conversion of the total surface area into the undesirable crystal form. 

It is observed with respect to these carrier materials that it will often be impossible to identify the original 
carrier material and the stabilizing compound of metal ions as a separate compound. It will rather be a question 
of including the metal ions in the lattice of the metal oxide of the carrier material. The amount of the compound 
of the further defined element may vary within wide limits, provided the distribution is uniform. In general, this 

40 amount will be at least 0.1% by weight, calculated as an oxide, more in particular range from 0.1 to 25% by 
weight, based on the carrier material. Amounts larger than 25% by weight have no advantage, nor do they act 
to a disadvantage as such either. 

The catalyst-on-carrier according to the present invention can be produced by a conventional method of 
applying to the stabilized carrier an oxide of the metal from the first series of transition elements of the Periodic 

45 Table, with the metal of the oxide to be applied differing from the metal of the stabilizing compound or the sta- 
bilizing element. Suitable methods are deposition precipitation using pH change, e.g., by adding caustic soda 
or by an electrochemical process, followed by separating, drying and, if required, calcining the catalyst. In gen- 
eral, an amount of catalytically active material ranging from 0.1 to 30% by weight, based on the catalyst, will 
be contemplated. 

50 The stabilized carrier material is obtained by precipitating on or adsorbing to a suitable carrier material the 

desired metal compound or a precursor thereof. According to one embodiment of this process this metal com- 
pound is applied by adsorption of a complex of the relevant metal ion in aqueous solution at a constant pH. 
This adsorption can be effected at a pH of 4-10, with the degree of adsorption also being determined by the 
selection of the pH. In this connection reference is made to the article by Huang and Lin, Specif ic Adsorption 

55 of Cobalt (II) and (CO(III)-EDTA)" -complexes on Hydrous Oxide Surfaces, published in Adsorption from Aqu- 
eous Solution, Plenum Press, 1981, New York, pages 6 1 -91 . It is assumed that the mechanisms proposed in 
this publication for the adsorption also apply to the metal ion of the 3rd and 4th secondary group as used in 
the present invention. 
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For the complexing agent to be used reference may be made to the conventional complexing agents known 
in the art, such as EDTA, EGTA, citrates, oxalates and the like. 

After the adsorption, which generally may take from 0.5 minutes to 5 hours, the liquid is separated from 
the solid matter. This may be effected by a known method, such as filtration, decantation and centrifugation. 
5 The wet carrier material is then generally dried to remove the liquid and, if necessary, is subjected to a heat 
treatment so as to obtain the desired oxide form. In general, this heat treatment takes place at a temperature 
ranging from 150 to 600°C for a period of from half an hour to 24 hours. 

According to another embodiment the compound of the stabilizing metal ion can be applied to the metal 
oxide carrier material by homogeneous deposition precipitation as described in US patent 4,113,658, which 
10 description is inserted herein by reference. 

The further treatment of the carrier material after the homogeneous deposition precipitation may take place 
as described in relation to the f irtst embodiment of this invention. 

The amount of the compound from the stabilizing metal ion may be influenced, as indicated above, by the 
selection of the pH, if adsorption of a complex is started from.ln the homogeneous deposition precipitation the 
15 degree of loading can be determined by the amount of compound precipitated from the solution. Another pos- 
sibility of varying the degree of loading resides in that the applying step is repeated two or more times. Thus, 
very high degrees of loading can be obtained, although this will not be necessary in general. 

This invention also relates to a process for the non-selective oxidation of organic compounds, such as me- 
thane but also waste gases, combustion gases etc., using the above described catalyst. It is observed that the 
20 catalyst is then used in oxidized form. 

Such processes are particularly important to the "flameless combustion" of hydrocarbons for generating 
electricity, heat, power etc. 

The invention will now be illustrated by some non-limitative examples. 

25 Example I 

20 g y-AI 2 0 3 (Al 4172, 265 m 2 /g, pore volume 1.14 ml/g), sold by Harshaw B.V., were suspended in 750 
ml deionized water of 30°C. The pH was adjusted to 5 by means of concentrated HN0 3 . 1.95 g EDTA (ethyle- 
nediaminetetraacetic acid) were dissolved in 50 ml deionized water by dropwise adding concentrated ammonia, 

30 with the pH being prevented from falling below 4.2.69 g La (N0 3 ) 3 .6H 2 0 (corresponding to a final loading of 
5% by weight of La 2 0 3 ) were dissolved in 5 ml deionized water and cautiously added dropwise to the EDTA 
solution. The pH was maintained between 4 and 7 by dropwise adding diluted ammonia. The final solution was 
poured into the aqueous suspension of y-AI 2 0 3 . The pH was adjusted again to 5 by dropwise adding the diluted 
HN0 3 . For one hour the suspension was vigorously stirred, and the pH was kept constant by injecting diluted 

35 HN0 3 under the liquid surface. After one hour the suspension was filtered off and washed twice with 25 ml 
deionized water. The carrier material was then dried at 60°C for 16 hours. The dried carrier material was cal- 
cined for 5V2 hours in the air at a temperature of 550°C so as to convert the lanthanum complex into oxidic 
form. The carrier material eventually contains 3% by weight of Al 2 0 3 . 15 g of this stabilized carrier were sus- 
pended in 750 ml deionized water of 30°C. 5.16 g Cu (N0 3 ) 2 . 3H 2 0 were dissolved in 50 ml deionized water 

40 and added to the suspension. The suspension was vigorously stirred while N 2 was blown under the liquid sur- 
face. The pH was adjusted to 4 with concentrated HN0 3 . By injecting 0.5 M NAOH solution (0.3 ml/min) under 
the liquid surface the pH was increased to 12. After 16 hours the catalyst was filtered off and washed twice 
with 25 ml deionized water. The catalyst was dried for 23 hours at 60°C. After heating in oxidizing gas for 24 
hours at 600°C no copper aluminate lines can be shown in the X-ray diffraction pattern. 

45 

Example II 

The catalytic activity of the above catalyst (10% by weight of CuO/AI 2 0 3 ) in the oxidation of methane was 
tested in a solid bed reactor. The catalyst was compressed at a pressure of 150 MPa and then sieved until a 

50 sieve fraction of 500-850 |j.m was finally formed. The reactor was loaded with 0.6 g of this sieve fraction. Agas- 
eous mixture (1 % by volume of CH 4 , 4% by volume of 0 2 , 95% by volume of N 2 ) was passed over the catalyst. 
The spatial rate of flow was 3000 h~ 1 . The conversion of methane into C0 2 and H 2 0 was already observed at 
300°C. At 550°C the conversion was 100%. In order to test the stability of the catalyst, the catalyst was pre- 
treated in a nitrogen flow (spatial rate of flow 3000 h- 1 ) for 6 hours at 1 000°C. Afterthe pre-treatment the catalyst 

55 was cooled to room temperature, and the reaction mixture (1% by volume of CH 4 , 4% by volume of 0 2 , 95% 
by volume of was passed again over the catalyst. The activity of the catalyst was once more determined. 
No deactivation was established. Surprisingly, it was found that the activity of the catalyst had even been con- 
siderably enhanced as a result of the pre-treatment. At a temperature of 460°C the conversion was already 
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100%. 
Example III 

5 1 5 g of the stabilized carrier, the method of producing same being described in Example I, were suspended 

in 750 ml deionized water of 30°C. 6.04 g CO(N0 3 ) 2 .6H 2 0 were dissolved in 50 ml deionized water and added 
to the suspension. The suspension was vigorously stirred while nitrogen was blown under the liquid surface. 
The pH was adjusted to 4.8 with concentrated HN0 3 . By injecting a 0.25 M NaOH solution (0.3 ml/min.) under 
the liquid surface, the pH was increased to 1 2.5. After 1 6 hours the catalyst was filtered off and washed twice 

10 with 25 ml deionized water. The catalyst was dried for 23 hours at 60°C. Finally, there was obtained a catalyst 
comprising 1 0% Co 3 0 4 on Al 2 0 3 . The catalyst was subjected to the same test as described in Example II. No 
deactivation was established. After heating in an oxidizing gas no cobalt aluminate was shown in the X-ray 
diffraction pattern. 

15 Example IV 

1 5 g of the stabilized carrier, the method of producing same being described in Example I, were suspended 
in 750 ml deionized water of 30°C. 5.70 g Cu (N0 3 ) 2 .3H 2 0 and 5.41 g MN(N0 3 ) 2 .4H 2 0 were dissolved in 50 
ml deionized water and added to the suspension. The suspension was vigorously stirred while nitrogen was 
20 blown under the liquid surface. The pH was adjusted to 4 with concentrated HN0 3 . By injecting a 1 M NaOH 
solution (0.3 ml/min) under the liquid surface the pH was increased to 12. After 16 hours the catalyst was filtered 
off and washed twice with 25 ml deionized water. The catalyst was dried for 23 hours at 60°C. Finally, there 
was obtained a catalyst comprising 10% CuO/8% Mn0 2 on Al 2 0 3 . 

The catalyst was subjected to the same test as described in Example II. No deactivation was found. Also, 
25 after conducting the test as described in Example I, no copper or manganese aluminate was shown. 

Example V 

1 0 g stabilized carrier, the method of producing same being described in Example I with a loading of 0.5% 
30 by weight of La 2 0 3 were suspended in 1.5 1 deionized water of 25°C. As an electrolyte 7.84 g K 2 S0 4 were added. 
Nitrogen was blown under the liquid surface. A copper anode and a platinum cathode were placed in the sus- 
pension. The pH was adjusted to 7, and for 4 3/4 hours a current of 8 mA/cm 2 was passed. The catalyst was 
then filtered off, washed twice with 25 ml deionized water and dried for 16 hours at a temperature of 60°C. 
There was obtained a 12% CuO on Al 2 0 3 catalyst. The stability of the catalyst was tested as described in Ex- 
35 amples I and II. No deactivation or copper aluminate formation was observed. Again, the activity in the non- 
selective oxidation of methane was found to have been enhanced as a result of the pre-treatment at a high 
temperature. 

Comparative examples and Example VI 

40 

A stabilizer carrier was prepared according to the state of the art as described in the dissertation by Schaper 
(see page 41) by impregnating 20 g y-AI 2 0 3 with a lanthanum nitrate solution in such a manner that the final 
carrier comprised 0.5% by weight of Al 2 0 3 . The carrier was dried for 1 night at 60°C and then calcined for 2 
hours at 500°C. This carrier material was then impregnated with a copper nitrate solution to minimize the for- 
45 mation of aluminate so that after drying and calcining there was obtained a catalyst comprising 1 0% by weight 
of CuO on Al 2 0 3 . 

( catalyst A , comparative). 

50 According to the method of Example I a carrier was obtained, which after drying and calcining, comprised 

0.5% by weight of La 2 0 3 . By means of homogeneous deposition precipitation 10% by weight of CuO was de- 
posited on this carrier. 

( catalyst B , Example VI) 

55 

Both catalysts were then heated for 6 hours at 1 000°C. The catalysts were characterized by means of X- 
ray diffraction and electron diffraction. In the X-ray diffraction pattern of catalyst A (fig. 1) strong peaks of a- 
Al 2 0 3 were visible, side by side with those of 8-AI 2 0 3 . In the X-ray diffraction pattern of catalyst B (fig.1) only 
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peaks of 6-AI 2 0 3 were visible. 

In the electron diffraction pattern of catalyst A peaks of a-Al 2 0 3 and CU-AI 2 0 4 (copper aluminate) were to 
be observed side by side with peaks of S-Al 2 0 3 . In the electron diffraction pattern of catalyst B only peaks of 
5-AI 2 0 3 were visible. 

5 This shows that catalyst A is only thermostabilized, while catalyst B is also stabilized against the reaction 

of the active component with the carrier material. 

Starting from y-AI 2 0 3 , a non-stabilized catalyst was obtained by impregnating and calcining with copper 
nitrate as described for catalyst A. The X-ray diffraction pattern of this non-stabilized catalyst (C) was deter- 
mined (f ig.2). 

10 The identification of the peaks is given in the Table. 



PEAK CATALYST A CATALYST B CATALYST C 

1 e-Al 2 o 3 e -Ai 2 °3 e-Ai 2 o 3 

2 a-Al 2 0 3 6 -A1 2 0 3 o-AljOj 

3 - e-Al 2 o 3 

4 e-Ai 2 o 3 6 -Al 2 °3 °~ Al 2°3 

5 - - e-Al 2 o 3 

6 o-Al 2 0 3 e-Al 2 0 3 o-Al 2 0 3 

7 e-Ai 2 o 3 e -Al 2 o 3 e-Al 2 <> 3 

8 o-Al,0, 6 ~A1 2 0 3 a-Al,0, 



e-Ai-o 



2 U 3 



10 °" Al 2°3 " o-Al 2 0 

11 e-Al-,0, - e-Ai,o 

12 o-Al 



•2°3 
2°3 



,x 2 u 3 - a-*x 2U3 

13 a-Al 2 0 3 - 6-Al 2 0 3 

14 e ~ A1 2°3 ~ a " Al 2°3 

15 a-Al-O, 



Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, GR, IT, LI, NL, SE 

1. A catalyst for conducting non-selective oxidation reactions, comprising a carrier material consisting mainly 
of alumina, the surface of said carrier material having been stabilized by applying thereto a stabilizing ele- 
ment on the basis of a metal or a compound from group 3B, group 4B or the lanthanide group of the periodic 
table, said element being applied so that a substantially equal number of ions of the said stabilizing metal 
is present per 1 00 A 2 of surface area, which metal ions are present in sufficient numbers to avoid an un- 
acceptable conversion of the total surface into an undesirable crystal form, so that after treatment at 
1 050°C for 6 hours the catalyst shows no diffraction maxima in the X-ray diffraction pattern having a half- 
value width less than 1.0 degrees of arc (measured through the double angle of diffraction), obtainable 
by adsorption of EDTA, EGTA, oxalate, citrate or similar complex of the relevant metal ion from aqueous 
solution with appropriate adjustment of pH in the range of 4-10, or applying the desired metal compound 
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or precursor therefor by homogeneous deposition precipitation onto a suitable carrier material, followed 
by drying and heating, to obtain an oxide form, said stabilized carrier material having applied thereto a 
catalytically active component uniformly distributed over the surface in particles of very small size of one 
or more metal oxides from the first series of the transition elements of the periodic table. 

2. Acatalyst for conducting non-selective oxidation reactions, comprising a carrier material consisting mainly 
of alumina, the surface of said carrier material having been stabilized by applying thereto a stabilizing ele- 
ment on the basis of a metal or a compound from group 3B, group 4B or the lanthanide group of the periodic 
table, said element being applied so that a substantially equal number of ions of the said stabilizing metal 
is present per 100 A 2 of surface area, which metal ions are present in sufficient numbers to avoid an un- 
acceptable conversion of the total surface into an undesirable crystal form, so that after heatng for 24 
hours at 600°C the catalyst shows no or substantially no distinguishable lines of metal aluminate in the 
X-ray diffraction pattern, obtainable by adsorption of EDTA, EGTA, oxalate, citrate or similar complex of 
the relevant metal ion from aqueous solution with appropriate adjustment of pH in the range of 4-10, or 
applying the desired metal compound or precursor therefor by homogeneous deposition precipitation onto 
a suitable carrier material, followed by drying and heating, to obtain an oxide form, said stabilized carrier 
material having applied thereto a catalytically active component uniformly distributed over the surface in 
particles of very small size of one or more metal oxides from the first series of the transition elements of 
the periodic table. 

3. A catalyst according to claim 1 or 2, characterized in that said carrier material consists of Al 2 0 3 . 

4. A catalyst according to claims 1-3, characterized in that the catalytically active compound applied is one 
or more oxides of Mn, Fe, Co, Ni and/or Cu. 

5. The catalyst according to claim 4, characterized in that the catalytically active component applied is copper 
oxide, nickel oxide, and/or cobalt oxide. 

6. A catalyst according to claim 5, characterized in that the catalytically active component applied is copper 
oxide. 

7. A catalyst according to claims 1-6, characterized in that that stabilizing element applied is lanthanum, a 
lanthanide, zirconium and/or titanium or a compound of one or more of said metals. 

8. Acatalyst according to claim 7, characterized in that that amount of the stabilizing element or the stabilizing 
compound calculated as an oxide ranges from 0.1 to 25% by weight, based on the carrier material. 

9. A process forthe non-selective oxidation of organic compounds in the presence of a catalyst, characterized 
in that there is used a catalyst according to claims 1-8. 

Claims for the following Contracting State : ES 

1. A process for obtaining a catalyst for conducting non-selective oxidation reactions, comprising a carrier 
material consisting mainly of alumina, the surface of said carrier material having been stabilized by ap- 
plying thereto a stabilizing element on the basis of a metal or a compound from group 3B, group 4B or the 
lanthanide group of the periodic table, said element being applied so that a substantially equal number of 
ions of the said stabilizing metal is present per 100 A 2 of surface area, which metal ions are present in 
sufficient numbers to avoid an unacceptable conversion of the total surface into an undesirable crystal 
form, so that after treatment at 1 050oC for 6 hours, the catalyst shows no diffraction maxima in the X-ray 
diffraction pattern having a half-value width less than 1.0 degrees of arc (measured through the double 
angle of diffraction), which process is characterised by adsorption of EDTA, EGTA, oxalate, citrate or sim- 
ilar complex of the relevant metal ion from aqueous solution with appropriate adjustment of pH in the range 
of 4-10, or applying the desired metal compound or precursor therefor by homogeneous deposition pre- 
cipitation onto a suitable carrier material, followed by drying and heating, to obtain an oxide form, and 
applying over said stabilized carrier material a catalytically active component, distributing it uniformly over 
the surface in particles of very small size of one or more metal oxides from the first series of the transition 
elements of the periodic table. 

2. A process for obtaining a catalyst for conducting non-selective oxidation reactions, comprising a carrier 
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material consisting mainly of alumina, the surface of said carrier material having been stabilized by ap- 
plying thereto a stabilizing element on the basis of a metal or a compound from group 3B, group 4B or the 
lanthanide group of the periodic table, said element being applied so that a substantially equal number of 
ions of the said stabilizing metal is present per 100 A 2 of surface area, which metal ions are present in 

5 sufficient numbers to avoid an unacceptable conversion of the total surface into an undesirable crystal 

form, so that after heating for 24 hours at 600gC, the catalyst shows no or substantially no distinguishable 
lines of metal aluminate in the X-ray diffraction pattern; which process is characterised by adsorption of 
EDTA, EGTA, oxalate, citrate or similar complex of the relevant metal ion from aqueous solution with ap- 
propriate adjustment of pH in the range of 4-1 0, or applying the desired metal compound or precursorthere- 

10 for by homogeneous deposition precipitation onto a suitable carrier material, followed by drying and heat- 

ing, to obtain an oxide form, and applying over said stabilized carrier material a catalytically active com- 
ponent, distributing it uniformly over the surface in particles of very small size of one or more metal oxides 
from the first series of the transition elements of the periodic table. 

15 3. A process according to claim 1 or 2, characterized in that said carrier material consists of Al 2 0 3 . 

4. A process according to claims 1-3, characterized in that the catalytically active compound applied is one 
or more oxides of Mn, Fe, Co, Ni and/or Cu. 

2o 5. A process according to claim 4, characterized in that the catalytically active compound applied is copper 
oxide, nickel oxide, and/or cobalt oxide. 

6. A process according to claim 5, characterized in that the catalytically active component applied is copper 
oxide. 

25 7. A process according to claims 1-6, characterized in that the stabilizing element applied is lanthanum, a 
lanthanide, zirconium and/or titanium or a compound of one or more of said metals. 

8. A process according to claim 7, characterized in that that amount of the stabilizing element or the stabilizing 
compound calculated as an oxide ranges from 0.1 to 25% by weight, based on the carrier material. 



Patentanspriiche 

Patentanspriiche fur folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, GR, IT, LI, NL, SE 

1. Katalysator zur Durchfuhrung von nicht-selektiven Oxidationsreaktionen, der ein Tragermaterial umfaSt, 
das hauptsachlich aus Aluminiumoxid besteht, wobei die Oberflache des Tragermaterials stabilisiert wor- 
den ist, indem ein Stabilisierungselement auf Basis eines Metalls Oder einer Verbindung der Gruppe 3B, 
Gruppe 4B oder der Lanthanidengruppe des Periodensystems aufgebracht worden ist, wobei das Element 

40 so aufgebracht worden ist, dali eine im wesentlichen gleichmafcige Anzahl von lonen des stabilisierenden 

Materials pro 1 nm 2 (100 A 2 ) Oberflache vorhanden ist, die Metallionen in ausreichenderZahl vorhanden 
sind, urn eine unakzeptable Umwandlung dergesamten Oberflache in eine unerwunschte Kristallform zu 
verhindern, so da&der Katalysator nach einer 6 Stunden langen Behandlung bei 1050°C keine Beugungs- 
maxima in den Rontgenbeugungsspektren zeigt, die eine Halbwertsbreite von weniger als 1 ,0 Bogengrad 

45 (gemessen durch den doppelten Beugungswinkel) aufweisen, wobei das Tragermaterial durch Adsorption 

eines EDTA-, EGTA-, Oxalat-, Citrat- oder ahnlichen Komplexes des relevanten Metallions aus waliriger 
Losung bei geeigneter pH-Werteinstellung im Bereich von 4 bis 10 oder durch Aufbringen der gewilnsch- 
ten Metallverbindung oder eines Vorlaufers dafur durch homogene Niederschlagsablagerung auf einem 
geeigneten Tragermaterial und anschliellendem Trocknen und Erhitzen, um eine Oxidform zu erhalten, 

so erhaltlich ist und das stabilisierte Tragermaterial eine aufgebrachte, katalytisch aktive Komponente auf- 

weist, die in Form von Teilchen sehr kleiner GroBe eines odermehrerer Metalloxide derersten Reihe der 
Obergangselemente des Periodensystems gleichmallig fiber die Oberflache verteilt ist. 

2. Katalysator zur Durchfuhrung von nicht-selektiven Oxidationsreaktionen, der ein Tragermaterial umfaRt, 
55 das hauptsachlich aus Aluminiumoxid besteht, wobei die Oberflache des Tragermaterials stabilisiert wor- 
den ist, indem ein stabilisierendes Element auf Basis eines Metalls oder einer Verbindung der Gruppe 3B, 
4B oder der Lanthanidengruppe des Periodensystems aufgebracht worden ist, wobei das Element so auf- 
gebracht worden ist, dali eine im wesentlichen gleichmaliige Anzahl von lonen des stabilisierenden Me- 

9 



EP 0 327 177 B1 



tails pro 1 nm 2 (100 A 2 ) Oberflache vorhanden ist, die Metallionen in ausreichenderZahl vorhanden sind, 
um eine unakzeptable Umwandlung dergesamten Oberf lache in eine unerwiinschte Kristallform zu ver- 
hindem, so daft nach 24 Stunden langem Erhitzen auf 600°C der Katalysatorkeine Oder im wesentlichen 
keine unterscheidbaren Linien von Metallaluminat in den Rontgenbeugungsspektren zeigt, wobei das Tra- 

5 germaterial durch Adsorption eines EDTA-, EGTA-, Oxalat-, Citrat- oder ahnlichen Komplexes des rele- 

vanten Metallions aus waftriger Losung bei geeigneter pH-Werteinstellung im Bereich von 4 bis 10 oder 
durch Aufbringen der gewiinschten Metallverbindung oder eines Vorlaufers dafiir durch homogene Nie- 
derschlagsablagerung auf einem geeigneten Tragermaterial und anschlieBendem Trocknen und Erhitzen, 
um eine Oxidform zu erhalten, er haltlich ist, und das stabilisierte Tragermaterial eine darauf aufgebrachte, 

10 katalytisch aktive Komponente aufweist, die in Form von Teilchen sehr kleiner Gr6Be von einem oder meh- 

reren Metalloxiden der ersten Reihe der Ubergangselemente des Periodensystems gleichmaftig iiber die 
Oberflache verteilt ist. 

3. Katalysator nach Anspruch 1 oder 2, dadurch gekennzeichnet, dafidas Tragermaterial aus Al 2 0 3 besteht. 

15 

4. Katalysator nach einem der Anspruche 1 bis3,dadurchgekennzeichnet,daBdieaufgebrachte, katalytisch 
aktive Verbindung aus einem oder mehreren Oxiden von Mn, Fe, Co, Ni und/oderCu besteht. 

5. Katalysator nach Anspruch 4, dadurch gekennzeichnet, daS die aufgebrachte, katalytisch aufgebrachte 
2o Komponente Kupferoxid, Nickeloxid und/oder Kobaltoxid ist. 

6. Katalysator nach Anspruch 5, dadurch gekennzeichnet, daft die aufgebrachte, katalytisch aktive Kompo- 
nente Kupferoxid ist. 

7. Katalysator nach einem der Anspruche 1 bis 6, dadurch gekennzeichnet, daft das aufgebrachte, stabili- 
25 sierende Element Lanthan, ein Lanthanid, Zirkonium und/oder Titan oder eine Verbindung von einem oder 

mehreren dieser Metalle ist. 

8. Katalysator nach Anspruch 7, dadurch gekennzeichnet, daft die Menge des stabilisierenden Elements 
oder der stabilisierenden Verbindung berechnet als Oxid und bezogen auf das Tragermaterial von 0,1 bis 

30 25 Gew.% reicht. 

9. Verfahren zur nicht-selektiven Oxidation von organischen Verbindungen in Gegenwart eines Katalysators, 
dadurch gekennzeichnet, daft ein Katalysator gemaft einem der Anspruche 1 bis 8 verwendet wird. 

35 Pantentanspriiche fur folgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung eines Katalysators zur Durchfuhrung von nicht-selektiven Oxidationsreaktio- 
nen, der ein Tragematerial umfasst, das hauptsachlich aus Aluminiumoxid besteht, wobei die Oberflache 
des Tragermaterials stabilisiert worden ist, indem ein Stabilisierungselement auf Basis eines Metalls oder 

40 einer Verbindung der Gruppe 3B, Gruppe 4B oder der Lanthanidengruppe des Periodensystems aufge- 

bracht worden ist, wobei das Element so aufgebracht worden ist, dass eine im wesentlichen gleichmassige 
Anzahl von lonen des stabilisierenden Materials pro 1 nm 2 (100 A 2 ) Oberflache vorhanden ist, die Me- 
tallionen in ausreichenderZahl vorhanden sind, um eine unakzeptable Umwandlung dergesamten Ober- 
flache in eine unerwiinschte Kristallform zu verhindern, so dass der katalysator nach einer 6 Stunden lan- 

45 gen Behandlung bei 1050°C keine Beugungsmaxima in den Rontgenbeugungsspektren zeigt, die eine 

Halbwertsbreite von weniger als 1,0 Bogengrad (gemessen durch den doppelten Beugungswinkel) auf- 
weisen, welches Verfahren gekennzeichnet wird durch Adsorption eines EDTA-, EGTA-, Oxalat-, Citrat- 
oder ahnlichen Komplexes des relevanten Metallions aus wassriger Losung bei geeigneter pH-Wert-ein- 
stellung im Bereich von 4 bis 10 oder durch Aufbringen der gewunschten Metallverbindung oder eines Vor- 

50 laufers dafiir durch homogene Niederschlagsablagerung auf einem geeigneten Tragermaterial und an- 

schliessendem Trocknen und Erhitzen, um eine Oxidform zu erhalten, und Aufbringen auf das stabilisierte 
Tragermaterial einer katalytisch aktiven Komponente, die in Form von Teilchen sehr kleiner Grosse eines 
oder mehrerer Metalloxide der ersten Reihe der Ubergangselemente des Periodensystems gleichmassig 
fiber die Oberflache verteilt wird. 

55 

2. Verfahren zur Herstellung eines Katalysators zur Durchfuhrung von nicht-selektiven Oxidationsreaktio- 
nen, der ein Tragermaterial umfasst, das hauptsachlich aus Aluminiumoxid besteht, wobei die Oberflache 
des Tragermaterials stabilisiert worden ist, indem ein stabilisierendes Element auf Basis eines Metalls 
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oder einer Verbindung der Gruppe 3B, 4B Oder der Lanthanidengruppe des Periodensystems aufgebracht 
worden ist, wobei das Element so aufgebracht worden ist, dass eine im wesentlichen gleichmassige An- 
zahl von lonen des stabilisierenden Metalls pro 1 nm 2 (100 A 2 ) Oberflache vorhanden ist, die Metallionen 
in ausreichender Zahl vorhanden sind, urn eine unakzeptable Umwandlung der gesamten Oberflache in 
eine unerwunschte Kristallform zu verhindern, so dass nach 24 Stunden langem Erhitzen auf 600°C der 
Katalysator keine oder im wesentlichen keine unterscheidbaren Linien von Metallaluminat in den Rontge- 
beugungsspektren zeigt, welches Verfahren gekennzeichnet wird durch Adsorption eines EDTA-, EGTA-, 
Oxalat-, Citrat- oderahnlichen Komplexes des relevanten Metallions aus wassrigerLosung bei geeigneter 
pH-Werteinstellung im Bereich von 4 bis 10 oder durch Aufbringen der gewunschten Metallverbindung 
oder eines Vorlaufers dafiir durch homogene Niederschlagsablagerung auf einem geeigneten Tragerma- 
terial und anschliessendem Trocknen und Erhitzen, urn eine Oxidform zu erhalten, und Aufbringen auf 
das stabilisierte Tragermaterial einer katalytisch aktiven Komponente, die in Form von Teilchen sehrklei- 
ner Grfisse von einem oder mehreren Metalloxiden der ersten Reihe der Ubergangselemente des Perio- 
densystems gleichmassig Oberdie Oberfache verteilt wird. 

3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, dass das Tragermaterial aus Al 2 0 3 besteht. 

4. Verfahren nach einem der Anspriiche 1 bis 3, dadurch gekennzeichnet, dass die aufgebrachte, katalytisch 
aktive Verbindung aus einem oder mehreren Oxiden von Mn, Fe, Co, Ni und/oder Cu besteht. 

5. Verfahren nach Anspruch 4, dadurch gekennzeichnet, dass die aufgebrachte, katalytisch aufgebrachte 
Komponente Kupferoxid, Nickeloxid und/oder Kobaltoxid ist. 

6. Verfahren nach Anspruch 5, dadurch gekennzeichnet, dass die aufgebrachte, katalytisch aktive Kompo- 
nente Kupferoxid ist. 

7. Verfahren nach einem der Anspriiche 1 bis 6, dadurch gekennzeichnet, dass das aufgebrachte, stabili- 
sierende Element Lanthan, ein Lanthanid, Zirkonium und/oder Titan oder eine Verbindung von einem oder 
mehreren dieser Metalle ist. 

8. Verfahren nach Anspruch 7, dadurch gekennzeichnet, dass die Menge des stabilisierenden Elements 
oder der stabilisierenden Verbindung berechnet als Oxid und bezogen auf das Tragermaterial von 0,1 bis 
25 Gew.% reicht. 



Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, LI, NL, SE 

1 . Catalyseur pour ef fectuer des reactions d'oxydation non-selectives, comprenant un materiau de support 
constitue principalement d'alumine, la surface dudit materiau de support ayant ete stabilisee par applica- 
tion d'un element stabilisant a base d'un metal du groupe 1MB, du groupe IVB ou du groupe des lanthanides 
du Tableau Periodique, ou a base d'un compose d'un tel metal, ledit element etant applique de telle ma- 
niere que soit present, pour 1 00 A 2 d'aire, un nombre pratiquement egal d'ions dudit metal stabilisant, les- 
quels ions metalliques sont presents en nombre suff isant pour que soit evitee une conversion inaccep- 
table de toute la surface en une forme cristalline non souhaitable, de fagon qu'apres un traitement a 
1050°C pendant 6 heures, le diagramme de diffraction des rayons X du catalyseur ne present© aucune 
raie de diffraction dont la largeur a mi-hauteursoit inferieure a 1 ,0 degre d'arc (mesuree par Tangle double 
de diffraction), ce support stabilise pouvant §tre obtenu par adsorption d'un complexe de I'ion metallique 
concerne avec I'EDTA, I'EGTA, I'oxalate, le citrate ou similaire, a partir d'une solution aqueuse, avec ajus- 
tement approprie du pH dans la gamme de 4 a 1 0, ou par application du compose metallique souhaite ou 
d'un de ses precurseurs par precipitation et depot homogene sur un materiau de support convenable, sui- 
vies d'un sechage et d'un chauffage, ce qui permet d'obtenir une forme oxydee, ledit materiau de support 
stabilise supportantun composant catalytiquement actif, uniformement reparti sur sa surface en particu- 
les tres petites et constitue d'un ou de plusieurs oxydes de metaux de la premiere serie d'elements de 
transition du Tableau Periodique. 

2. Catalyseur pour effectuer des reactions d'oxydation non-selectives, comprenant un materiau de support 
constitue principalement d'alumine, la surface dudit materiau de support ayant ete stabilisee par applica- 
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tion d'un element stabilisant a base d'un metal du groupe II IB, du groupe IVB ou du groupe des lanthanides 
du Tableau Periodique, ou a base d'un compose d'un tel metal, ledit element etant applique de telle ma- 
niere que soit present, pour 100A 2 d'aire, un nombre pratiquement egal d'ions dudit metal stabilisant, les- 
quels ions metalliques sont presents en nombre suffisant pour que soit evitee une conversion inaccep- 

5 table de toute la surface en une forme cristalline non souhaitable, de facon qu'apres un chauffage pendant 

24 heures a 600°C, Ton ne puisse plus ou pratiquement plus deceler de raies d'un aluminate metallique 
dans le diagramme de diffraction des rayons X du catalyseur, ce support stabilise pouvant etre obtenu 
par adsorption d'un complexe de I'ion metallique concerne avec I'EDTA, I'EGTA, I'oxalate, le citrate ou 
similaire, a partir d'une solution aqueuse, avec ajustementapproprie du pH dans la gamme de 4 a 10, ou 

10 par application du compose metallique souhaite ou d'un de ses precurseurs par precipitation et depot ho- 

mogene sur un materiau de support convenable, suivies d'un sechage et d'un chauffage, ce qui permet 
d'obtenir une forme oxydee, ledit materiau de support stabilise supportant un composant catalytiquement 
actif, uniformement reparti sur sa surface en particules tres petites et constitue d'un ou de plusieurs oxy- 
des de metaux de la premiere serie d'elements de transition du Tableau Periodique. 

3. Catalyseur conforme a la revendication 1 ou 2, caracterise en ce que ledit materiau de support est cons- 
titue d'AI 2 0 3 . 

4. Catalyseur conforme a I'une des revendications 1 a 3, caracterise en ce que le compose catalytiquement 
20 actif supporte est un ou plusieurs des oxydes de Mn, Fe, Co, Ni et/ou Cu. 

5. Catalyseur conforme a la revendication 4, caracterise en ce que le compose catalytiquement actif sup- 
porte est un oxyde de cuivre, un oxyde de nickel et/ou un oxyde de cobalt. 

6. Catalyseur conforme a la revendication 5, caracterise en ce que le compose catalytiquement actif sup- 
25 porte est un oxyde de cuivre. 

7. Catalyseur conforme a I'une des revendications 1 a 6, caracterise en ce que I'element stabilisant applique 
est le lanthane, un lanthanide, le zirconium et/ou le titane, ou un compose d'un ou de plusieurs de ces 
metaux. 

30 

8. Catalyseur conforme a la revendication 7, caracterise en ce que la quantite de I'element stabilisant ou du 
compose stabilisant, calculee en oxyde, vaut de 0,1 a 25 % en poids, par rapport au materiau de support. 

9. Procede d'oxydation non selective de composes organiques en presence d'un catalyseur, caracterise en 
35 ce que Ton y utilise un catalyseur conforme a I'une des revendications 1 a 8. 

Revendications pour I'Etat contractant suivant : ES 

1. Procede pour obtenir un catalyseur pour effectuer des reactions d'oxydation non-selectives, comprenant 
40 un materiau de support constitue principalement d'alumine, la surface dudit materiau de support ayant 

ete stabilisee par application d'un element stabilisant a base d'un metal du groupe IIIB, du groupe IVB ou 
du groupe des lanthanides du Tableau Periodique, ou a base d'un compose d'un tel metal, ledit element 
etant applique de telle maniere que soit present, pour 100 A 2 d'aire, un nombre pratiquement egal d'ions 
dudit metal stabilisant, lesquels ions metalliques sont presents en nombre suffisant pour que soit evitee 

45 une conversion inacceptable de toute la surface en une forme cristalline non souhaitable, de facon 

qu'apres un traitement a 1 050°C pendant 6 heures, le diagramme de diffraction des rayons X du catalyseur 
ne present© aucune raie de diffraction dont la largeur a mi-hauteur soit inferieure a 1 ,0 degre d'arc (me- 
suree par I'angle double de diffraction), iequel procede est caracterise par adsorption d'un complexe de 
I'ion metallique concerne avec I'EDTA, I'EGTA, I'oxalate, le citrate ou similaire, a partir d'une solution 

50 aqueuse, avecajustementappropriedu pH dans la gamme de 4 a 10, ou par application du compose me- 

tallique souhaite ou d'un de ses precurseurs par precipitation et depot homogene sur un materiau de sup- 
port convenable, suivies d'un sechage et d'un chauffage, ce qui permet d'obtenir une forme oxydee, et 
application sur ledit materiau de support stabilise d'un composant catalytiquement actif qui est reparti uni- 
formement sur sa surface en particules tres petites et constitue d'un ou de plusieurs oxydes de metaux 

55 de la premiere serie d'elements de transition du Tableau Periodique. 

2. Procede pour obtenir un catalyseur pour effectuer des reactions d'oxydation non-selectives, comprenant 
un materiau de support constitue principalement d'alumine, la surface dudit materiau de support ayant 
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ete stabilisee par application d'un element stabilisant a base d'un metal du groupe IIIB, du groupe IVB ou 
du groupe des lanthanides du Tableau Periodique, ou a base d'un compose d'un tel metal, ledit element 
etant applique de telle maniere que soit present, pour 100 A 2 d'aire, un nombre pratiquement egal d'ions 
dudit metal stabilisant, lesquels ions metalliques sont presents en nombre suffisant pour que soitevitee 
une conversion inacceptable de toute la surface en une forme cristalline non souhaitable, de facon 
qu'apres un chauffage pendant 24 heures a 600°C, I'on ne puisse plus ou pratiquement plus deceler de 
raies d'un aluminate metallique dans le diagramme de diffraction des rayons X du catalyseur, lequel pro- 
cede est caracterise par adsorption d'un complexe de I'ion metallique concerne avec I'EDTA, I'EGTA, 
I'oxalate, le citrate ou similaire, a partir d'une solution aqueuse, avec ajustement approprie du pH dans 
la gamme de 4 a 10, ou par application du compose metallique souhaite ou d'un de ses precurseurs par 
precipitation et depot homogene sur un materiau de support convenable, suivies d'un sechage et d'un 
chauffage, ce qui permetd'obtenirune forme oxydee, etapplication sur ledit materiau de support stabilise 
d'un composantcatalytiquementactif qui est reparti uniformementsursa surface en particules tres petites 
et constitue d'un ou de plusieurs oxydes de metaux de la premiere serie d'elements de transition du Ta- 
bleau Periodique. 

Procede conforme a la revendication 1 ou 2, caracterise en ce que ledit materiau de support est constitue 
d'AI 2 0 3 . 

Procede conforme a I'une des revendications 1 a 3, caracterise en ce que le compose catalytiquement 
actif supporte est un ou plusieurs des oxydes de Mn, Fe, Co, Ni et/ou Cu. 

Procede conforme a la revendication 4, caracterise en ce que le compose catalytiquement actif supporte 
est un oxyde de cuivre, un oxyde de nickel et/ou un oxyde de cobalt. 

Procede conforme a la revendication 5, caracterise en ce que le compose catalytiquement actif supporte 
est un oxyde de cuivre. 

Procede conforme a I'une des revendications 1 a 6, caracterise en ce que I'element stabilisant applique 
est le lanthane, un lanthanide, le zirconium et/ou le titane, ou un compose d'un ou de plusieurs de ces 
metaux. 

Procede conforme a la revendication 7, caracterise en ce que la quantite de I'element stabilisant ou du 
compose stabilisant, calculee en oxyde, vaut de 0,1 a 25% en poids, par rapport au materiau de support. 
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